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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



CLAIMS 
[Claim (s)] 

[Claim 1] The film which consists of the resin constituent or it which is characterized by for 
particle size containing 5 micrometers or less, and an aspect ratio containing 50 or more 
inorganic stratified compounds [ 5000 or less ] and resin. 

[Claim 2] The film with which an inorganic stratified compound becomes a solvent from the resin 
constituent or it according to claim 1 which is characterized by swelling and carrying out a 
cleavage. 

[Claim 3] The film with which an inorganic stratified compound consists of the resin constituent 
or it according to claim 2 which is characterized by being a clay mineral with bloating tendency. 
[Claim 4] The film with which the aspect ratio of an inorganic stratified compound consists of 
the resin constituent or it according to claim 1, 2, or 3 which is characterized by being 200-3000. 

[Claim 5] The film which becomes any 1 term of claims 1^4 characterized by the volume ratio of 
(an inorganic stratified compound /resin) being the range of - (5/95) (90/10) from the resin 
constituent of a publication, or it. 

[Claim 6] The resin constituent according to claim 1 to 5 or film characterized by resin being 
high hydrogen bond nature resin. 

[Claim 7] The resin constituent according to claim 6 or film with which the weight percent of the 
hydrogen bond nature machine per resin unit weight or an ionicity radical is characterized by high 
hydrogen bond nature resin being 50% or less 30%or more. 

[Claim 8] The resin constituent according to claim 6 or film with which high hydrogen bond 
nature resin is characterized by being polyvinyl alcohol or polysaccharide. 
[Claim 9] The manufacture approach of the film which becomes any 1 term of claims 2-10 
obtained by removing a solvent from a system while an inorganic stratified compound distributes 
a solvent in resin or a resin solution and maintains the condition at it, where a cleavage is carried 
out, swelling, from the resin constituent of a publication, or it. 

[Claim 10] The laminated film or layered product which has at least one layer of films of a 
publication in any 1 term of claims 1-7. 

[Claim 11] At least one layer chosen from biaxial extension polypropylene, biaxial extension 
nylon, and biaxial extension polyethylene terephthalate, the laminated film which has at least one 
layer for the film of a publication in any 1 term of claims 1-7, or a layered product. 
[Claim 12] The resin constituent according to claim 1 to 8 or film characterized by the oxygen 
transmittance under 31 degrees C per thickness of 1 micrometer and 619^H being below 2 
cc/m2, day, and atm. 

[Claim 13] The resin constituent according to claim 1 to 8 or film characterized by the oxygen 
transmittance under 31 degrees C per thickness of 1 micrometer and 61 %R H being below 0.2 
cc/m2, day, and atm. 



[Translation done.] 



http://www4.ipdl.ncipi.go Jp/cgi-bin/4ran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.... 2004/10/08 



1/11 ^— V 



' * NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a resin constituent, a film, and a layered product 

excellent in gas barrier nature. 

[0002] 

[Description of the Prior Art] Although the function for which a package is asked is various, the 
various gas barrier property as contents protection nature is important properties which 
influence the shelf life of food, and the need is still larger by diversification of a circulation 
gestalt and a package technique, additive regulation, change of taste, etc. And gas barrier 
property was also the weak spot of common plastic material. As a deterioration factor of food, 
oxygen, light, heat, moisture, etc. are raised and oxygen is especially important as the quality of 
causal agents, a barrier material be an ingredient indispensable also for the means of control 
deterioration of food , such as gas charging and a vacuum packaging , at the same time it 
intercept oxygen effectively , and it be applicable to rust proofing , deodorization , and 
sublimation prevention , and use a barrier material in many fields , such as food , such as a 
confectionery bag , a bonito pack , a retort pouch , and a carbon dioxide gas drink container , 
cosmetics , an agricultural chemicals , and medicine , by have barrier ability , such as various 
kinds of gas , an organic solvent steam , an aroma , etc. but not only oxygen gas . 
[0003] In the film which consists of thermoplastics, films, such as polypropylene by which 
especially orientation was carried out, polyester, and a polyamide, have the outstanding 
mechanical property, thermal resistance, transparency, etc., and are widely used as wrapping. 
However, since the cutoff nature of oxygen or other gases is inadequate when using these films 
as an object for food packing, it is easy to cause deterioration of the contents by oxidation 
degradation or aerobic bacteria, or an aroma component penetrates, flavor tends to be lost, or 
contents are ** carried out with the moisture of the external world, and various problems tend 
to be produced with it being as that taste worsens Then, approaches, such as usually 
carrying out the laminating of the good membrane layer of other gas barrier nature, are taken in 
many cases. 

[0004] Although there is a film which various small transparent plastic materials of gas barrier 
nature are also known from before, for example, consists of polyvinyl alcohol, an ethylene- 
vinylalcohol copolymer, and polyvinylidene chloride system resin, these plastics material 
penetrates the oxygen of extent which cannot yet be disregarded to the oxygen transmittance of 
most of the metal used for canning and bottling or a glass material being zero. 
[0005] In addition, polyurethane resin solution 100 of 30%of concentration which there is the 
distributed approach of the inorganic substance of the flat gestalt to the inside of resin, for 
example, used 1 and 6-hexane poly KABONATO diol for ** J P, 62-1 48532.A as the approach of a 
gas barrier nature manifestation Coating and the manufacture approach which dries and 
subsequently exfoliates from a base material are indicate on the mold-release characteristic 
base material in the coating liquid constituent which becomes the weight section from the mica 
impalpable powder 25 weight section and the dimethylformamide 60 weight section. Moreover, in 
#* JP,64-043554,A, it is an aspect ratio 140 at average die length of 7 micrometers to the 
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methanol water solution of ethylene /vinyl alcohol copolymer. A mica is added, and this is 
poured in into cold water, and it makes precipitate and dries [ filter and ], and considers as a 
pellet, and the method of subsequently obtaining a film is indicated, further — ** J P ,3^93542,A - 
— s My I radical content conversion polyvinyl alcohol — ** — synthetic hectorite applies the 
coating constituent which is 5050 in a weight ratio on biaxial-stretching polyethylene 
terephthalate (OPET), and makes it dry, and the approach of heat-treating (130-150 degrees C) 
is indicated. However, about gas barrier nature, the film obtained in these techniques is not yet 
enough, and is hard to be called what can not necessarily be satisfied. 
[0006] 

[Problem(s) to be Solved by the Invention] This invention aims at offering the mold goods of the 

gas barrier property which has a highHevel gas and steam cutoff nature, and a film. 

[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, as a 
result of inquiring wholeheartedly, in the film which consists of the resin constituent and it which 
consist of an inorganic stratified compound and resin, by enlarging the aspect ratio of an 
inorganic stratified compound, it found out that the remarkably excellent gas barrier nature was 
discovered, and resulted in this invention. 

[0008] That is, this invention relates to the film which consists of the resin constituent and it 
which are characterized by for particle size containing 5 micrometers or less, and an aspect ratio 
containing 50 or more inorganic stratified compounds [ 5000 or less ] and resin. 
[0009] A unit crystal layer is the inorganic compound which is piled up mutually and has the layer 
structure, and especially with [ particle size is 5 micrometers or less, and /an aspect ratio ] 
5000 [ 50 or more or less ], the inorganic stratified compound used for this invention is not 
limited. About gas barrier nature, the range of 200-3000 has a more desirable aspect ratio. With 
[ an aspect ratio ] 50 [ less than ], the manifestation of gas barrier property is not enough, and a 
larger thing than 5000 is technically difficult, and, also economically, will become expensive. 
Moreover, transparency depends [ with fitness ] more and is desirable if particle size is 3 
micrometers or less. As an example of an inorganic stratified compound, it is dichalcogenate of a 
graphite, phosphate system derivative mold compound (phosphoric-acid zirconium system 
compound), and chalcogen ghost [IV group (Ti, Zr, Hf), V group (V, Nb, Ta), and VI group (Mo, W), 
and is expressed with a formula MX2. Here, X shows chalcogen (S, Se, Te). ] A clay system 
mineral etc. can be raised. 

[0010] Since true particle-size measurement in a resin constituent is very difficult, the particle 
size of the inorganic stratified compound used by this invention is the value calculated by 
dynamic light scattering among a solvent. When making it fully swell with the solvent used by 
dynamic light scattering, and a solvent of the same kind and making it compound with resin, it is 
possible that the particle size of the inorganic stratified compound in the inside of resin is close 
to the particle size in a solvent. 

[0011] The aspect ratio (Z) of the inorganic stratified compound used by this invention is shown 
by the relation it is unrelated Z=LA [L is the particle size for which it asked by dynamic light 
scattering among a solvent, and a is the unit thickness of an inorganic stratified compound (unit 
thickness a is a value determined by powder X-ray diffractometry etc. by inorganic stratified 
compound independent measurement.).] However, in Z=L/a, the spacing d acquired from the 
powder X diffraction of a constituent exists, and the relation it is unrelated a<3 is filled. Here, it 
is required for the value of d-a to be size from the width of face of the resin single strand in a 
constituent. Although Z cannot necessarily be called true aspect ratio of the inorganic stratified 
compound in a resin constituent, it has validity considerably from the following reason. 
[0012] The aspect ratio of the inorganic stratified compound in a resin constituent is very 
difficult direct measurement. It is clear that the relation between unit thickness a decided by the 
powder X diffraction measurement Spacing d and inorganic stratified compound independent 
obtained by the powder X-ray diffractometry of a constituent it is unrelated a<J is, resin will be 
inserted between the layers of an inorganic stratified compound into the resin constituent if the 
value of d-a is more than the width of face of the resin single strand in a constituent, and the 
thickness of an inorganic stratified compound has therefore become unit thickness a. Moreover, 
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although true particle-size measurement in a resin constituent is very difficult Considering the 
case where make it fully swell with the solvent used by dynamic light scattering, and a solvent of 
the same kind, and it is made to compound with resin It is possible with it in a solvent that the 
particle size of the inorganic stratified compound in the inside of resin is quite near (however, 
the particle size L called for by dynamic light scattering), since it is thought that the major axis 
Lmax of an inorganic stratified compound is not exceeded, it is not theoretically possible that 
true aspect ratio Lmax/a is less than the definition Z of the aspect ratio in this invention. . From 
two points, the definition of the aspect ratio of this invention is considered [ above-mentioned ] 
to be the comparatively high thing of validity. In this invention, an aspect ratio or particle size 
means the aspect ratio and particle size which were defined above. 
[0013] As an inorganic stratified compound which has a big aspect ratio, swelling and the 
inorganic stratified compound which carries out a cleavage are preferably used for a solvent. The 
clay mineral which has bloating tendency also in these is desirable, and a clay system mineral is 
classified into the type which consists of two-layer structure of having the 8th page body whorl 
which used aluminum, magnesium, etc. as the central metal in the upper part of the tetrahedral 
layer of a silica, and the type with which the tetrahedron layer of a silica consists of a three- 
tiered structure whose 8th page body whorl which used aluminum, magnesium, etc. as the central 
metal was pinched from both sides. A kaolinite group, an antigorite group, etc. can be mentioned 
as the former, and a smectite group, a vermiculite group, car owners, etc. can be mentioned with 
the number of the cations between layers as the latter. Specifically, a kaolinite, dickite, nacrite, 
halloysite, antigorite, a chrysotile, pyrophyllite, a montmorillonite, hectorite, a TETORASHI lyric 
mica, a sodium TENIO light, a muscovite, margarite, talc, a vermiculite, phlogopite, xanthophylite, 
chlorite, etc. can be raised. 

[0014] Although especially the solvent made to swell this inorganic stratified compound is not 
limited, in the case of a natural expansive clay mineral, alcohols, such as water, a methanol, 
ethanol, propanol, isopropanol, ethylene glycol, and a diethylene glycol, dimethylformamide, 
dimethyl sulfoxide, an acetone, etc. are mentioned, for example, and its alcohols, such as water 
and a methanol, are more desirable. 

[0015] Although especially the resin used in this invention is not limited, polyvinyl alcohol (PVA), 
an ethylene-vinylalcohol copolymer (EVOH), a polyvinylidene chloride (PVDC), a polyacrylonitrile 
(PAN), polysaccharide, polyacrylic acid, and its ester are mentioned, for example. 
[0016] The high hydrogen bond nature resin with which it is satisfied of the rate that the weight 
percent of the hydrogen bond nature machine per resin unit weight or an ionicity radical is 20%- 
60%, as a desirable example is raised. What satisfies the rate that the weight percent of the 
hydrogen bond nature machine per resin unit weight of high hydrogen bond nature resin or an 
ionicity radical is 30% -50%, as a still more desirable example is raised. As a hydrogen bond 
nature machine of high hydrogen bond nature resin, a hydroxyl group, the amino group, a thiol 
group, a carboxyl group, a sulfonic group, a phosphate group, etc. are mentioned, and a 
carboxylate radical, a sulfonic-acid ion radical, a phosphate anion radical, ammonium, a 
phosphonium radical, etc. are mentioned as an ionicity radical. As a still more desirable thing, a 
hydroxyl group, the amino group, a carboxyl group, a sulfonic group, a carboxylate radical, a 
sulfonic-acid ion radical, ammonium, etc. are mentioned among the hydrogen bond nature 
machine of high hydrogen bond nature resin, or an ionicity radical. 

[0017] As an example, polyvinyl alcohol and a vinyl alcohol molar fraction, for example The 
ethylene-vinylalcohol copolymer beyond 41 mol % A hydroxymethyl cellulose, hydroxyethyl 
cellulose, a carboxymethyl cellulose, An amylose, an amylopectin, a pullulan, curdlan, Zhang Tan, 
a chitin, Polysaccharide, such as chitosan, a cellulose, a pullulan, and chitosan, polyacrylic acid, 
Sodium polyacrylate, Pori benzenesulfonic acid, Pori benzenesulfonic acid sodium, 
polyethyleneimine, the poly allylamine, its ammonium salt polyvinyl thiol, polyglycerin, etc. are 
mentioned. 

[0018] Polyvinyl alcohol and polysaccharide are raised as a still more desirable thing of high 
hydrogen bond nature resin. Polyvinyl alcohol here hydrolyzes the acetic-ester part of a vinyl 
acetate polymer (saponification), is obtained, and serves as vinyl alcohol and a copolymer of vinyl 
acetate correctly. Here, 70% or more of the rate of saponification is desirable at mole 
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percentage, and 85% or more of especially its thing is still more desirable. Moreover, as for 
polymerization degree, 5000 or less* [ 100 or more ] are desirable. 

[0019] Polysaccharide here is a biopolymer compounded by the condensation polymerization of 
various monosaccharides by the living organism, and the chemical modification thing based on 
them is also contained here. For example, cellulosics, such as a cellulose and a hydroxymethyl 
cellulose, hydroxyethyl cellulose, and a carboxymethyl cellulose, an amylose, an amylopectin, a 
pullulan, curdlan, Zhang Tan, a chitin, chitosan, etc. are mentioned. 

[0020] Especially for the presentation ratio (volume ratio) of the inorganic stratified compound 
and resin which are used in this invention, although not limited, generally, the volume ratio of (an 
inorganic stratified compound /resin) is 5 /95 - 90/10. It is the range and a volume ratio is 5 / 
95 - 50/50. It is more desirable that it is the range. Moreover, when the volume fraction of an 
inorganic stratified compound is smaller than 5/95, barrier property ability is not enough, and it is 
90/10. When large, film production nature is not good. 

[0021] Although especially the combination approach of the constituent which consists of an 
inorganic stratified compound and resin is not limited, swelling and the dispersion liquid which 
carried out the cleavage are beforehand added for the approach excluding a solvent in the liquid 
in which resin was dissolved, and an inorganic stratified compound, and an inorganic stratified 
compound to resin after mixing swelling and the dispersion liquid which carried out the cleavage, 
and the approach except a solvent, the approach of carrying out heat kneading of resin and the 
inorganic stratified compound, etc. are mentioned, for example. It considers as the approach of 
obtaining an especially big aspect ratio easily, and front 2 persons are used preferably. 
[0022] Moreover, especially the base material of a layered product is not limited, but common 
base materials, such as resin, paper, aluminum foil, wood, cloth, and a nonwoven fabric, are 
mentioned. As resin used as a base material, polyethylene (a low consistency, high density), 
Ethylene propylene rubber, an ethylene-butene copolymer, an ethylene-hexene copolymer, An 
ethylene-octene copolymer, polypropylene, an ethylene^vinylacetate copolymer, Polyolefine 
system resin, such as an ethylene-methyl methacrylate copolymer and ionomer resin, Polyester 
system resin, such as polyethylene terephthalate, polybutylene terephthalate, and 
polyethylenenaphthalate, Nylon 6, nylon 6, 6, a meta-xylene diamine-adipic-acid condensation 
polymerization object, Amide system resin, such as poly methyl methacrylic imide, 
polymethylmethacrylate, Which acrylic resin, polystyrene, a styrene acrylonitrile copolymer, 
Styrene, such as a styrene-acrylonitrile-butadiene copolymer and a polyacrylonitrile, 
Hydrophobing cellulose system resin, such as acrylonitrile system resin, Tori cellulose acetate, 
and J I cellulose acetate, Halogen content resin, such as a polyvinyl chloride, a polyvinylidene 
chloride, polyvinylidene fluoride, and Teflon, Hydrogen bond nature resin, such as polyvinyl 
alcohol, an ethylene-^inylalcohol copolymer, and a cellulosic, Engineering-plastics system resin, 
such as polycarbonate resin, polysulphone resin, polyether sulphone resin, polyether ether 
ketone resin, polyphenylene oxide resin, polymethylene oxide resin, and liquid crystal resin, etc. is 
raised. 

[0023] It sets to the layered product in a film gestalt in these. As an outer layer The 
polypropylene by which biaxial stretching was carried out, polyethylene terephthalate, the 
polypropylene which carried out the coat of the polyvinylidene chloride called nylon and K quart 
and by which biaxial stretching was carried out, Polyethylene terephthalate, nylon, etc. are 
arranged preferably. To a inner layer polyolefine system resin since heat-sealing nature is 
generally good — for example Polyethylene (a low consistency, high density), ethylene propylene 
rubber, An ethylene-butene copolymer, an ethylene-hexene copolymer, an ethylene-octene 
copolymer, polypropylene, an ethylene-^inylacetate copolymer, an ethylene-methyl methacrylate 
copolymer, etc. are used preferably. 

[0024] Especially limitation is not carried out as an approach of carrying out the laminating of the 
constituent of this invention to a base material. The coating approach that a base material 
performs spreading, desiccation, and heat treatment for the coating liquid of a constituent on a 
base material front face in the case of a film or a sheet, the approach of laminating a constituent 
film later, etc. are desirable. As the coating approach, approaches, such as the roll coating 
methods, such as the direct gravure method, the reverse gravure method and the micro gravure 
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method, the 2 roll beat coat method, and the three bottom feed reverse coat method, and the 
doctor knife method and the die doat Inethod, a dip coating method, a bar coating method, and a 
coating method that combined these, are mentioned. 

[0025] Although film thickness changes with barrier property ability made into the class and the 
purpose of a base material, 10 micrometers or less are desirable by desiccation thickness, and 1 
more micrometer or less is more desirable (since the transparency of a layered product also 
doubles and has the advantage in which it is remarkable and high, in 1 micrometer or less, for the 
application which needs transparency, it is still more desirable.). Although there is especially no 
limit about a minimum, in order to acquire the effective gas barrier nature effectiveness, it is 
desirable that it is Inm or more. 

[0026] Moreover, on this resin constituent and a film, various additives, such as an ultraviolet ray 
absorbent, a coloring agent, and an antioxidant, may be mixed in the range which does not spoil 
the effectiveness of this invention. This invention contains the laminated film and layered 
product which have at least one layer of film layers described in the top. 
[0027] 

[Effect of the Invention] According to this invention, in the mixed stock of resin and an inorganic 
stratified compound, when the particle size of an inorganic stratified compound uses 5 
micrometers or less and an aspect ratio uses or more 50 5000 or less thing, it becomes possible 
to obtain the gas barrier film which has unprecedented highHevel gas cutoff nature and steam 
cutoff nature. 

[0028] Even if it is the same resin when an inorganic stratified compound is not included as 
described in the example, it turns out that barrier property is extremely inferior compared with 
the invention in this application (for example, an example 1 and the example 1 of a comparison). 
Moreover, even if it is the constituent which consists of resin and an inorganic stratified 
compound, when an aspect ratio is about 30, it turns out that it is that in which barrier property 
is inferior 100 or more times compared with the example of this invention (for example, the 
example 3 of a comparison and an example 1). Moreover, there is change [ with a big aspect 
ratio ] in the barrier property grant effectiveness bordering on about 200, and an aspect ratio 
can expect the further improvement in barrier property or more by about 200. 
[0029] Moreover, this invention has unimaginable highHevel barrier property from the old 
ingredient as a resin constituent, the ethylene-vinylalcohol copolymer in which the oxygen 
transmittance per thickness of 1 micrometer has the oxygen barrier property which was most 
excellent in commercial resin under the conditions of 31 degrees C and 61?ftH — 15 cc/fn 2, 
day, and atm it is to a thing, oxygen transmittance is obtained in this invention and 0.2 or less 
thing is obtained by two or less thing and the further excellent thing. From the resin constituent 
of this invention exceeding resin greatly in barrier property, and it being in the barrier property of 
a metal or a ceramic as Hasama Metals and inorganic materials, such as aluminum foil and glass, 
can be used also for the application made indispensable from a viewpoint of barrier property. It 
can be said to be the ingredient which smashes the common sense of an old barrier property 
resin constituent (about weak spots, such as metaled opacity and brittleness of a ceramic, it 
cannot be overemphasized that this invention which is a resin constituent is superior to them.). . 
[0030] As a film, as an application as wrapping of this invention, namely, bean paste, A dried 
bonito, confectionery, a rahmen, a hum sausage, Tetra Pak, etc. and pack boiled rice, It is used 
for voile and the food for retorts of Calais, a stew, etc. as a bottle Squeeze bottles, such as 
mayonnaise, For the application of juice, soy sauce, the source, edible oil, etc., as a tray It is 
further used for the cup of yogurt or a pudding, the tray of microwave oven food, etc. for an 
extensive application in various configurations at industrial ingredient packages of medicine, an 
electron, chemistry, a machine, etc., such as an infusion solution pack, a semi-conductor 
package, an oxidizing quality chemical package, and a precision ingredient package, etc 
[0031] 

[Example] Hereafter, although an example explains this invention to a detail, this invention is not 
limited to these. 

[0032] The measuring method of various physical properties is described below. 

It measured at a [oxygen transmittance] oxygen transmittance measuring device (OX-TRAN 
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10/SOA, product made from MOCON), and the temperature of 31 degrees C (21 degrees C of 
gas conditioning thermostats) (relative 1 humidity showed about 61%). 

[Thickness measurement] 0.5 micrometers or more were measured with the digital thickness 
meter. Less than 0.5 micrometers in the case of gravimetric analysis (the gravimetry value of the 
film of fixed area was **(ed) in the area, and it **(ed) by constituent specific gravity further.) or 
the constituent of this invention, and the layered product of a base material etc., it was based on 
the elemental-analysis method (the specific inorganic elemental-analysis value (constituent layer 
origin) and the inorganic stratified compound of a layered product method of asking for the resin 
constituent layer of this invention, and the ratio of a base material from the ratio of an 
independent specific element molar fraction). 

It measured on condition that a [particle-size measurement] ultrafine particle grading-analysis 
meter (BI-90, product made from BURUKKUHEBUN), the temperature of 25 degrees C, and 
aqueous intermediation. The diameter of a core for which it asked from the photon correlation 
method by dynamic light scattering was made into particle size L. 

The diffractometry by the powder method of an inorganic stratified compound independent and a 
resin constituent was performed using [aspect ratio count] X-ray diffractometer (XD-5A, 
Shimadzu Make). This searched for the spacing (unit thickness) a of an inorganic stratified 
compound, and it checked that there was a part into which the spacing of an inorganic stratified 
compound has spread from the diffractometry of a resin constituent further. It was with the 
particle size L for which it asked by the above-mentioned approach, and the formula of Z=L/a 
determined aspect ratio Z. 

[0033] [Example 1] Synthetic mica (TETORASHI lyric mica (Na-Ts);Topy Industries, Ltd. make) 
is distributed so that it may become ion exchange water (below 0.7microS/cm) with 0.65wt(s)% 
and let this be inorganic stratified compound dispersion liquid (A liquid), a value with which the 
particle size of the synthetic mica (NA-TS) concerned is obtained from 977nm and a powder X 
diffraction is 0.9557nm, and aspect ratio Z is 1043. Moreover, polyvinyl alcohol (whenever 
[ PVA210;Kuraray Co., Ltd. make and saponification ]; 88.5%, polymerization degree 1000) is 
dissolved in ion exchange water (0.7micro less thanS/tcm)) so that it may become 0.325wt(s)% 
and let this be a resin solution (B liquid). A liquid and B liquid — each formed element ratio 
(volume ratio) — inorganic — stratified — it mixed so that it might be set to a compound / resin 
=3/7, and this was made into coating liquid. Presentation liquid was applied on this substrate film 
by having used as the substrate that in which the triacetyl cellulose (TAC) film (FUJITAKKU; Fuji 
Photo Film make) with a thickness of 76 micrometers carried out surface saponification 
processing, and the gas barrier property film was obtained by making it dry at a room 
temperature. The desiccation thickness of the coating layer concerned was 0.87 micrometers. 
The oxygen transmittance in 31 degrees C of this laminated film and 619&H was 0.092 cc/fn 2 / 
day. It is desiccation coating thickness 1 .0 about this. If it converts into mum, the oxygen 
transmittance in 31 degrees C and 61^H is 0.08 cc/fn 2 /day. It became and excelled in gas 
barrier property. 

[0034] [Example 2] Except having made the resin of B liquid into hydroxyethyl cellulose (Wako 
Pure Chem Make), the gas barrier property film was obtained like the example 1 , and the oxygen 
transmittance trial was performed. The result was excellent in gas barrier property as shown in 
the 1st table. 

[0035] [an example 3] — except having used the direct gravure coating machine (multi-coating- 
machine M- [ by 200; Hirano theque seed ] direct gravure coating method: — 1 .7m a part 
for /and drying temperature of 80 degrees C in coating rate, and 4 times two coats) for coating 
and desiccation, the gas barrier property film was obtained like the example 1, and the oxygen 
transmittance trial was performed. The result was excellent in gas barrier property as shown in 
the 1st table. 

[0036] [an example 4] — coating and desiccation — a direct gravure coating machine (multi- 
coating-machine M- [ by 200; Hirano theque seed ] direct gravure coating method: — 1.7m a 
part for /and drying temperature of 80 degrees C in coating rate, and 4 times two coats) — 
using — as base material resin Except having used the biaxial-stretching polystyrene (OPS) film 
(25 micrometers in thickness, ;TYPE (TH) CO by Asahi Chemical Co., Ltd., corona treatment), the 
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gas barrier property film was obtained like the example 1, and the oxygen transmittance trial was 
performed. The result was excellent irf gas barrier property as shown in the 1st table. 
[0037] [Example 1 of a comparison] Not using inorganic stratified compound dispersion liquid (A 
liquid), polyvinyl alcohol (whenever [ P VA210; Kuraray Co., Ltd. make and saponification ]; 88.5%, 
polymerization degree 1000) was dissolved so that it might become 1wt%at ion exchange water 
(OJmicro less thanS/tcm)), except having made this into the resin solution (B liquid), the film 
was obtained like the example 1 and the oxygen transmittance trial was performed. The result 
was inferior to gas barrier property as shown in the 1st table. 

[0038] [Example 2 of a comparison] Not using inorganic stratified compound dispersion liquid (A 
liquid), hydroxyethyl cellulose (HEC; product made from the Wako Pure Chem industry) was 
dissolved so that it might become 2wt(s)%at ion exchange water (OJmicro less thanS/tcm)), 
except having made this into the resin solution (B liquid), the film was obtained like the example 
1 and the oxygen transmittance trial was performed, as the result having been shown in the 1st 
table — gas barrier property — having been inferior . 

[0039] [Example 3 of a comparison] It is synthetic hectorite (RAPONAITO XLG made from 
Japanese Silica Industry; the particle size of 35nm, a value about 1nm (a diffraction peak is 
broadcloth)) as A liquid. Except having used what dissolved polyvinyl alcohol (whenever 
[ PVA210; Kuraray Co., Ltd. make and saponification ];88.5% polymerization degree 1000) in ion 
exchange water (below 0.7microS/cm) as what distributed about 35 so that it might become 
aspect ratio ion exchange water (OJmicro less thanS/Icm)) with 2wt(s)%and B liquid so that it 
might become 1wt% the film was obtained like the example 1 and the oxygen transmittance trial 
was performed, as the result having been shown in the 1st table — gas barrier property — 
having been inferior . 

[0040] [Example 4 of a comparison] Although the film was produced like the example 1 except 
not using a resin solution (B liquid), it was what the powder of synthetic mica exfoliates from a 
laminated film, and whose a blemish is conspicuous on a film front face, and is inferior to film 
production nature. 

[0041] [Example 5 of a comparison] In the triacetyl cellulose (TAC) film (thickness 76micrometer; 
FUJ ITAKKU; Fuji Photo Film make), gas barrier property is remarkable and the oxygen 
transmittance in 619^H was inferior as it was shown in the 1st table. 
[0042] [Example 6 of a comparison] In the biaxial-stretching polystyrene (OPS) film (25 
micrometers in thickness, ;TYPE (TH) CO by Asahi Chemical Co., Ltd., corona treatment), gas 
barrier property is remarkable and the oxygen transmittance in 31 degrees C of a film and 61%RH 
was inferior as it was shown in the 1st table. 

[0043] [Examples 5-17] The oxygen transmittance of the film which comes to produce a film was 
measured with the configuration which showed the ratio of an inorganic stratified compound, 
resin, a base material, an inorganic stratified compound, and resin in the 2nd table, respectively. 
The film production approach produced coating liquid (A liquid and B liquid concentration are two 
wt(s)each %) by the approach of an example 1 , and applied and produced it to the base material 
by the gravure coating machine (the test coating machine NCR 3-230, CAG150, CR3; Yasui Seiki 
[ Co. ] make: 1-3m 60-degreeH: (inlet-port end element) a part for /, drying temperature of 100 
degrees C (outlet side heater) in a micro gravure coating method and coating rate). The result 
showed the gas barrier property which was excellent as the 2nd table. 

[0044] [Examples 7-14 of a comparison] Oxygen transmittance the film which comes to produce 
a film with the configuration which showed the ratio of an inorganic stratified compound, resin, a 
base material, an inorganic stratified compound, and resin in the 2nd table, respectively like 
examples 5-17, or base material independent was measured, a result — the passage of the 2nd 
table — gas barrier property — having been inferior . 
[0045] 
[Table 1] 
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[0046] 
[Table 2] 
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[0047] 
[Table 3] 
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[0048] B ase material TAC 76 (1 ): A triacetyl cellulose (trade-name FU J ITAKKU clearance : Fuji 
Photo Film make) surface saponification article, 76 micrometers of thickness. 

(2) An OPS25:2 shaft extension polystyrene (trade-name SUTAIR0 film (TH) CO: product made 
from Asahi Chemical ) one side corona treatment article, 25 micrometers of thickness. 

(3) An OPET252 shaft extension polyethylene terephthalate (trade-name lumiler: product made 
from Toray Industries ) one side corona treatment article, 25 micrometers of thickness. 

(4) An OPET122 shaft extension polyethylene terephthalate (trade-name lumiler: product made 
from Toray Industries ) one side corona treatment article, 1 2 micrometers of thickness. 

(5) An ONy15:2 shaft extension nylon (tradename emblem ON: product made from Unitika ) one 
side corona treatment article, 15 micrometers of thickness. 

(6) An OPP202 shaft extension polypropylene (trade-name pi^wren film-OT: product made from 
Toyobo ) one side corona treatment article, 20 micrometers of thickness. 
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[0049] Resin (1) PVA210: It is 88.5-mol %and polymerization degree 1000 whenever [ polyvinyl 
alcohol (trade-name poval 210: KCirariy make) saponification ]. 

(2) HEC : hydroxyethyl cellulose ( Wako Pure Chem make) 

(3) P VA1 17H : it is 99.6-mol %and polymerization degree 1700 whenever [ polyvinyl alcohol 
(trade-name poval 117H:Kuraray make) saponification ]. 

(4) PVA110 :they are 98.5% and polymerization degree 1000 whenever [ polyvinyl alcohol (trade- 
name poval 1 10: Kuraray make) saponification ]. 

(5) PVA103 :they are 98.5%and polymerization degree 300 whenever [polyvinyl alcohol (trade- 
name poval 103: Kuraray make) saponification ]. 

(6) PVA124 :they are 98.5%and polymerization degree 2400 whenever [polyvinyl alcohol (trade- 
name poval 124: Kuraray make) saponification ]. 

[0050] Inorganic stratified compound NaTs (1):The synthetic TETORASHI lyric fluoride mica 
(trade name NaTs: product made from Topy Industries ) particle size of 977nm, a value of 
0.9557nm, an aspect ratio 1043. 

(2) RAPONAITO : a synthetic hectorite (trade-name RAPONAITO XLG : product made from 

J apanese silica industrial ) particle size of 35nm, 1 nm (diffraction peak broadcloth) of a value 
abbreviation, an aspect ratio 35 [ about ]. 

(3) KUNIPIAF :the high grade montmorillonite (trade-name KUNIPIAF: Kunimine Industries make) 
particle size of 560nm, a value of 1.2156nm, an aspect ratio 461. 

(4) Smecton SA :a synthetic saponite (trade-name smecton S A: Kunimine Industries make) 
particle size of 108nm, 1nm (diffraction peak broadcloth) of a value abbreviation, an aspect ratio 
108 [ about ]. 

[Translation done.] 
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A) , l/>-^;l/7;bn-;^I^ft (EVO 

h) , ^yififbex y-r> (pvdc) % #yy^yn io 
yju (pan) % mr. ^UT^y^BMtficjff 

[0016] »SLi^«iLrtt. ^fli#<ias^ocD 
*3Rj&&i4s* /c« >r * >tta<DasH^^ 20%- 

H#*#3 0%-5 0%<D«J^£»ET£feO#*tf 6 
ft£ e *7ka5te^ttfifJJIicD4c3Rtt^ttSiL/rtt7|cBf 

2» *Jl/#*^UB. AuI/jF+vu— h 

6*1*. 

[0017] ftf*c&j± or«. mtf, *y tr-jur Ji/ 

jj*y^>-tf>x;i>3fc>utf- H y a, #yx 
^uws>, ^yry^T5>, ^cdt>^^a^ 

4o 40 
[0018] W*««^tt»JIi036)«:»*U»fe(Di 

f a*)^&m-c 7 o %&±amt l < , mess %&l± 

0 0 0«TWilO\ 

[ooi9] tzx'i^&mMtte, m*<Dmmmom so 
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M&( l cj:^x£&mv&m2ftz&»mft*x$>*), c 

ZX\Z^fth%bt(<Cit¥{mLtc<b(Di>^$Ltl& <} tc 

[0020] *»wcc*yc^rfflc^n&fti«JBtt<b-&«j 

(MflMWbd4)l/WIB> Of*«tt;3W5/95 
-90/10 o©Hr*«3, ftSlit^ 5/95— 50/50 <DiBffi-e 

<. 90/10 J:0**l»«^tc«»Mtt3&iaST"C»3tti». 
[0 0 2 1] »BW«ffc^«Ji«Bi<t 0 tt4tt««©lE 
^ffitt, ^CC|E5E3n*t^s. Witt, «fli?:SWS 

RMi*ffl^« % fcWBtMb^fcm 

«fl|ttf6tift. i0b»**ft7^f htb*S»«:» 
£*&<t LTW— Kffll^tlSo 
[0 0 2 2] S/c % ^tffi^StrT* 

tfW>#tS^i*. x ^ U > - >*M^tt . x^b> 
-fa>-6, 6. ^H^>b>^7$>-7^t'>M 

Hi. ^y^^M^^yu-F. Cc£©r^y;i/jR« 

fli. * ,f JX^bX X^U>-7^ynxhy;bitf^ 

^^b>-T^ y h y ;l/-^^^x>itS^ 
1*. *y7^ypxhy;i,i5:i'<Dxfu>, r^'jux 
MJ«E h yft»-b;i/D-x, s^BHzjuo--* 
tt£©»*^b*fe;H3-x*»Bi. #y*^btrxju % #y 

CD^ay>^Wf^g, ?i<y ^x;b7Jb3^JK x^u> 
- t^;b7ibn-jiM^ -fe^P-^Staftaf© 

*aftie^tt«fli, hwii, #yif^*> 

e«s, #y x-^i/^jp*^!!, ^yx^-^ji^T- 

u>**^FW»l % i H UW^ , ©i>y^7y>^7' 

[0 0 2 3] Cft6CDnfrc:7 ^ ;U A^T^tRfSf*^^ 
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tfft 2> # 'J tfrfb b'- l Jf> ; £3 - H /c~ 3 ft/c 

^'j7'afl/>, ^'jx^l/^f U7$u- K t-fn 

i*.tf. *'Vx?b> «B*ff. . x^W>- 

ft. t;^nfu>, x?-u>-^f-Ji/it«^{*. 10 
x?-u>-^juy #*y U- bftS^ft L 
<fflb>6ft£. 

[0024] awtc**w©iiiJS ! ft*ai»-r i u 
ism. ®k%tmzi7 5=>— 7-j>yism&. mm? 

[0 02 5 ] &MJI«, SMCaSfe^^SWiTS^ 
feat), 3Bjtt©^Aj:^(cW3e>{cSf*UC>„ ) „ T 

b». 

[0 0 2 6 ] */c. 2|c»WCC«&»«:attt)«Ct>filH'r. 

JW. Hf tl» JtOT*© 3$?S ttSMlffll ItW 
b> 0 ±r-a^/t^ ;l/AJB*di>£ < £ 1 JB 

wtsai^^bA. wj§{*£^tf *>©-?&&„ 

[0 02 7] 

tTF> 7*^* hJ£#5 0J£LL5 0 0 OfctT©fc©£ffl 
[0 02 8 ] HJfeWtclEOfcJ: 9 &c. liittlt^H?: 

^ * a b d «flt r * o t <b . /< y r 14 tt#KS» 
B^cci:t^@#T#oTb>£c £#*>#>£ HjS& 
Wi ittiiWi ) . $/c. ttiJJIfcitfftM&JItttb^ja' 

«. **Di©iii6W{ctt' , <r 1 o otij&Jbv* yrtto^ so 
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5t>OT*4Ci*b*4 (W*.tf. JtWJ 3 £ USStffl 
1 ) . titer*-** htb*>2 o oaufrSrEuc^y rfttt 

JiLhTttS y rttft±#WC£ £©T>£>£. 

[0 02 9] *fc. *R9|UWJlg£jffi«£ Ctl 
&r©ttWA>6wa<tn?#&twW u^jkd^'J 714£ 
*0Tb»*. «*1 tfmi!S«3 ©!!*»«£# 3 PC. 6 

i «RH®*ttTr. ffiJR©itfj»r«fc«ftfcMSRA y 

1 5cc/m * • day • atm T*.2>©K:*fU ##6BJT' 

s ^©^'yTtt{cii-3-Cb>-sci*>p., M*yri4<D« 

6 T 5 S-$> # -5 X & ^C^JR^JWStm * ii^f i 

t o o 3 o ] tto^, ^rnKD^mmt i>xom& 
tbx, 7^PAiiyt«»i. mm. m^. 

*D a n iCffl b > 6 ti . h i U T « v 3 * - X ft; £ © X >7 
-YX^'hJV, i>^-X. mm, V-X, Affltt. ttf© 

^, ^btt^a^. mmmmikf 

bse, wwtt^oajfttm'asga^K:. « 

<?%^-C)£fflS^cffl^«:fflbi6nSfe©r*2). 
[0 03 1] 

[0 03 2] SW1*»f4©a!lJESrffi*«T«:lBr. 

[iHRaiiS] mmm^mmmm (ox-tran i 

0/50A , MOCONttSJO . U&3 I'C (|giatl®«2 

W&Wfe] 0. 5 MmJ^i^^^JU^ItfCiDl'J 
^Lfc, 0. 5 ym*Ilill^S (-II»©7 ^ 
;l>A©SS«'J£fiI£^©®«-a&U $eccffifS^)tbffi 
r»W:. ) **W©lifi»Bl4**t©«a*t:© 

ft) (cJ:ofc. 

[tftSUng] fi{*»^*4JS^WIt ( B I - 9 0 , 
t>^-7s%M) . SIS 2 5 7j<?ffi«©^frT«L 
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[7^y httffflt] X»lWfi6a (XD-5A. 

WffilEliMIIOBlTfl!l£«B 6 . XRflUB^^b^KOSMH^ 

*»/cfiaL*t>%i>t. rx-x^htkzi*. Z = L/ 

[0 0 3 3] CXtkffl 1 3 ^fiKv-f *7 (f h 5!/ y y » 
^v-f^cNa-Ts) ; h t-lSl(f*)t!0 £^f>£ 10 
J&fc (0.7yS/cmfeTF) tco.65w t^ift&J^c^ifc 

?-tt. cn*j»«jBtt4t^»»«* (aj«> if a. ^ 

K^ESv *(N A - T S )<*Stt9 7 7 n m, *0*X 
M3Wfr6fS6ft£affiteo.9557nm-C*<P . TX-^2> 

htbzw: i o 4 3-C&6, s/c, ^y f-jUT;u=i-;u 

(PVA2 1 0 ; ^>-fbffi;88.5%, g£ 

ftiooo) ^r-f' + ^feTk (0.7MS/cmli(T) &C0.325Wt 
Ki&* < fc5fc^3tfCft*WI8*« <B«) if 
4. A«iBiRi*-etl-eti©llJgJ5R^J:b (ttfgit) 
*JJteSWiWt^!»/»ll= 3/7 ittSJ: ^KB^L. 20 
cn*^XjgiL.fc„ 7 6 MinCDh 'JTH2^;U-fe 

^a-^ (TAC) 7 -dim. (yV>5t yp ; g±?X7 

s-a-sciKj:«5^^yrtt7 ^um. ^§as£ 

XB©$£4£J¥#- «0 . 87 u m -3 /Co CCDSJl:? -fJUA 
©3 1°C, 6 l%RHtC*sW?>K3Rf8iaig». 0.092cc/ 
m 2 /dayr$>ofc. CMf£jgiII*1.0 (imiCftl 
f -Si. 3TC, 6 1 %RHtC:teW&&f?t2iiSK«. 0. 
08cc/m J /dayi&O, y rf±«:<Iftfc<b<7>T'<i5 30 

■O fc. 

[0 0 3 4] CH*fi^2 ] B«<7>«Sflg^t KP+->i? 

Iftttf o fc. 1 mem fc <fc fc «3 y T14 

K:MtT.fc&CD-C£>-?fc. 

[0 0 3 5] C HUM 3 ] ^Xte ctO'l£'JS?r ^bi-l- 

• y7t*73-$- (vH^n-^-M- 2 0 0 ; (f*) 
WfJ PH t'T«£Iffi : SfcLjS 
Rl. 7m/», tt0tifl&8 O'C, 4@«ta«fe«J ) 40 

i>fcWK3:ii«i iiswatcL.-ctf^yrtt? -f 

ifc 9 U 7ttKgnfct®f$)ofc, 

[0 03 6 ] C3SSG0I4) SfeI*s<J:tf«lSI*«:#4 h 

• ^7t73-$- (v;U^d-^-M- 2 0 0 ; (tt) 

Kl. 7m/», ti,fflgj£8 0-C* 4(H|S*3^f3) 
SWttiflli -HHIrtftf* 'J X ^ U>(0 P S )7 

JUA (JUS 2 5 um, d*)ffi<b/&Sg ; TYPE(TH)C0,3a 



- 9 3 1 3 3 

10 

lSlC^UfcifcOtf^yTterc&ttfck©^*-? 
fc. 

[0037] cjt»w i j mmmmtGMiftism (a 

?&) £flH>f. #y V~)l7)lx-)l (PVA2 10 ; 
(t*)^5USg. ^>-fbe-,88.5% S-^Kiooo) *4*^> 
<0.7*i S/a*lT) {CI w t^iftSJ; 5 «:*§)¥? 
CMIJSWIl (BSE) iL/cJWJ1-«*8fiPll i 

mitm lmcmL-tctis*) y r toc^ ofc &«t- 

[0 03 8] [J*«W2 ] IM<in^b^«lA-l$RS (A 
jg) £ffll>f. fc PD^>x?-;HzjUP-X (H EC ; 
CWc)«*ttaiXjlHH> £^*>£&7k (0.7/iS/anti 
T) K2 w t%£ft6<fc i 5Kf§ftS$-t!\ Cti4»J!S»« 

(B«) £ UfcfeWttliSStai 1 iFWIKL/r^^^A* 
f#. K*jS«SHI**fT-5fc. teSfctgflSitcmLfci 

[0 03 9 ] UttMIS) AjSiOr^-^f h7-f h 
( B*-> y *I|(#)S7 #7" -f h X L G ; tt@ 3 5 n 
m. affiifrl nm dH^f P) . 7^^> 
h tb*^J 3 5) £^*>£&* (0.7uS/cmWT) «:2w 
t%itti«t 'JK^IRS-SfcfcOiBjfti Lt*'J f- 
jl/T-'U^-Jl' ( P V A 2 1 0 : (^)?7l/|!, ^Mb 
jg;88.5%, S^-SlOOO) *-Yf >3^7K (0.7/iS/atiW 
T) K 1 w t%ttj;Z£>?l l CigM$*ktcb<D&m^tc&. 

mtrnmm 1 i owtc uxy-< )i>K*n. mmmMmz 
mzif-o fc. mmtm 1 iics u fci *s «j y rtt 

ofc $>ofc, 

[0 040] Ctbt«H4 3 ( B«) ftfflc»ttir» 

[0 04 1 ] CJtBW5) hyr-fe^jur^a-x (T 
AC) 7^ JUA (J13 7 6 Mm ; 7y$, ^ ; m±WM 
7^JUA(t*)K) (Ctet,>t«, 6 l%RH(C*5W4^jS 

aaistt. » i *{ctS t/fc t fc o ^' y r t4©^ u < 

5^"7fct©-C*ofco 

[0 04 2] CJt«W6] rWgfl#^fl/>(OP 
S^^-fJbA (B$25um, (WMitfSM : TYPEO"H)C 
O.^PT^ftiiil) &C*}l>Tte. 7^l-A©3rC. 6 1% 
R H tCfc W SggRjijfiffiW: . » 1 SKth 0 fc i *i 9 # X 

[0 04 3 ] C^SI« 5 ~ 1 7 3 M^S^fb^fS. W 

jii, ^MWBWb^fgjiWjiiflDtb^^n-enfliaa 
aiisofc„ hir^u. wt«i©^atti« (a 

B^S«^2w t%) ^rfftSiL, ^^fc'Tn-^ 
- (f^h3-S-NCR3-230, CAG150, 
CR3 ;l#ffiI(«)li:v-f^o^7t'7im & 
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(3) OPET2 5 : 2»S#^'Jxf 5? U 
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^®2 5iim. 
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3 0 0, 10 
(6) PVA124 tf-Jl/T^a-Jl/ (ffia a d :g# 

ffi2 40 0 o 

[0050] mmmmt^m * 



t*HW6 - 9 3 1 3 3 

18 
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afflO. 9 5 5 7 nm, 7X^^ hit 1 0 4 3. 

(2) h : ^m^Zh^J h OSp^^*^ 
h XLG : B*S"J*I* »>*4«3 5nm, atf 
filnm (@»Tt"-^^P- K ) 4 7*^# bhb^3 
5, 

(3) 9~ b*T F : h (ffip D a «^ 
r.t7F:^5*IJWI) tt85 6 0nm, attl. 
2 1 5 6 nm. 7X^# htb4 6 1 . 

(4) ^y^h>SA :^J«1f#^-Y h m&>&7s*>? 
h>SA: teil08nm, attftl 
nm (BJrtT-^^D - K) % 7X-<^ htbtt 1 0 8 0 
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